Body mass index Brain-derived neurotrophic factor (BDNF Val66Met) Caucasians Healthy children Obesity Obesity in children and adolescents is a worldwide health problem, characterized by various somatic, psychosocial and psychiatric complications, and is often associated with adult obesity and related complications. Brain-derived neurotrophic factor (BDNF) is a neurotrophin with important roles in feeding behavior, food intake regulation, energy metabolism and weight control. A common polymorphism of the BDNF genotype (Val66Met) has been associated with various forms of eating disorders, alterations in body mass index (BMI) values and obesity in adult populations. The aim of this study was to determine the association between the gene variants of the BDNF Val66Met polymorphism and obesity in 300 healthy Caucasian children and adolescents of the same ethnic background of Croatian origin, subdivided according to the BMI percentile, but without any form of eating disorders. The frequency of the Met/Met, Met/Val and Val/Val genotypes, Met and Val alleles, and Met carriers (the combined Met/Met and Met/Val genotypes versus the homozygous Val/Val genotype) differed significantly between underweight, normal weight, overweight and obese children, and the presence of one or two Met alleles contributed to this significant effect. These results showed for the first time the significant association between the presence of one or two Met alleles and obesity in ethnically homogenous groups of healthy Caucasian children and adolescents. These data confirmed the major role of BDNF in energy metabolism, food regulation and BMI.
Body mass index Brain-derived neurotrophic factor (BDNF Val66Met) Caucasians Healthy children Obesity Obesity in children and adolescents is a worldwide health problem, characterized by various somatic, psychosocial and psychiatric complications, and is often associated with adult obesity and related complications. Brain-derived neurotrophic factor (BDNF) is a neurotrophin with important roles in feeding behavior, food intake regulation, energy metabolism and weight control. A common polymorphism of the BDNF genotype (Val66Met) has been associated with various forms of eating disorders, alterations in body mass index (BMI) values and obesity in adult populations. The aim of this study was to determine the association between the gene variants of the BDNF Val66Met polymorphism and obesity in 300 healthy Caucasian children and adolescents of the same ethnic background of Croatian origin, subdivided according to the BMI percentile, but without any form of eating disorders. The frequency of the Met/Met, Met/Val and Val/Val genotypes, Met and Val alleles, and Met carriers (the combined Met/Met and Met/Val genotypes versus the homozygous Val/Val genotype) differed significantly between underweight, normal weight, overweight and obese children, and the presence of one or two Met alleles contributed to this significant effect. These results showed for the first time the significant association between the presence of one or two Met alleles and obesity in ethnically homogenous groups of healthy Caucasian children and adolescents. These data confirmed the major role of BDNF in energy metabolism, food regulation and BMI.
© 2011 Elsevier Inc. All rights reserved.
Introduction
Obesity in children and adolescents is a worldwide health problem, characterized by somatic complications such as hypertension, dyslipidemia, inflammation, atherosclerosis, chronic inflammation, elevated insulin levels, endothelial dysfunction, heart disease, increased tendency for blood clotting, kidney and liver dysfunction, neurological complications, type 2 diabetes (Ebbeling et al., 2002) , but also psychosocial complications such as engagement in high-risk behaviors, decline in self-esteem, loneliness, nervousness, sadness and negative self-image (Swallen et al., 2005) , eating disorders (Babio et al., 2008; Sancho et al., 2007) , and adult obesity (Bouchard, 1997) .
Standard definition and cut off points for overweight and obesity in children (Cole et al., 2000) are determined by body mass index (BMI) with underweight children defined as below the 5th percentile, normal weight between 5th and 85th percentile, overweight between the 85th and 95th percentile, and obese as above the 95th percentile.
Brain-derived neurotrophic factor (BDNF) is a neurotrophin involved in the proliferation, differentiation, activity-dependent plasticity and survival of neurons in the central nervous system (Noble et al., 2011) . BDNF affects the noradrenergic, dopaminergic, serotonergic, glutamatergic, and cholinergic neurotransmitters (Gratacos et al., 2007; Russo-Neustadt, 2003; Tapia-Arancibia et al., 2004) , and is therefore implicated in the etiology of different mental disorders and altered behaviors (Russo-Neustadt, 2003) . Its location in the hypothalamic regions such as the paraventricular, arcuate and ventromedial nuclei points to its role in feeding behavior, food intake regulation, energy expenditure, energy homeostasis, glucose homeostasis and weight control (Lebrun et al., 2006; Noble et al., 2011) . There are reports of a positive (Bus et al., 2011; Iughetti et al., 2011) , as well as inverse relationship (Araya et al., 2008; Gray et al., 2006; Han et al., 2008) and lack of association (Saito et al., 2009) , between serum and/or plasma
